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SIMPLE EXPERIMENTS IN PHYSICS. 
BY GEQ. N. HOPKINS. 

To all mat.ter must be attributed two essential quali
ties: first, that in virtue of which it occupies space and 
which is known as extension, and, second, that which 
allows only one particle or atom of matter to occupy a 
given space-the property known as impenetrability. 
That n:atter occupies space is appreciated by our 
senses, and needs no particular proof, but that two 
portions of matter cannot occupy the same space at 

�I 

Fig. l.-A HATFUL OF C01'TON IN A TUMBLER

FUL OF ALCOHOL. 

the same time sometimes seems anomalous, as is 
shown by some of the following experiments. 

Into a tumbler filled with alcohol may be crowded a 
hatful of loose cotton withont cansing the alcohol to 
overflow. The success of the experiment depends upon 
the slow introduction of the cotton, allowing the alco
hol to invest the fibers by capillarity, before they are 
fairly plunged beneath the surface of the alcohol. 

In this experiment the penetration of the alcohol is 
only apparent; the fibers displace some of the alcohol, 
but the quantity is so small as not to be observable. 
If the cotton were compressed to the smallest possible 
volume, it would be found to occupy but very little 
fpace. So small a body would be incapable of raising 
the level of the alcohol enough to be appreciable by an 
ordinary observer. 

A more puzzling experiment consists in slowly intro
ducing sOllle fine sugar into a tumblerful of warm 
water. A considerable quantity of sugar may be dis
solved in the water without increasing its bulk. 

Here the physicist is forced to acknowledge that 
either the water is penetrated or its atoms are so dis· 
posed as to receive the sugar between them, possibly 
in the same way as a scuttle filled with coal might con
tain also a bucketful of sand. This latter view is ad
hered to, and the atom or ultimate particle is held to 
be impenetrable. 

In the case of the mixture of water and alcohol, or 
water and sulphuric acid, a curious phenomenon is 
presented. Take alcohol and water, for example. Two 
equal volumes of alcohol and water, when mixed, oc
cupy l ess "pace than when separate. If the sum of the 
volumes of the two separate liquids is 100, the volume 

Fig.2.-S0LUTION OF SUGAR IN WATER. 

of the mixture will be only 94. In the case of the mix
ture of sulphuric acid and water, the difference is 
greater. 

An easy way to perform this experiment is to fill a 
narrow-necked flask up to a line which may con ve
niently be marked by a rubber band around the neck, 
then removing one-half of the water, measuring it ex
actly. and replacing it with a volume of alcohol ex
actly equal to that of the water removed. It will tie 
found that when the liquids are mixed, the mixture 
will not fill the flask up to the original mark. 

Jtitutifit �tutritlu. 
The only reasonable explanation of this phenomenon 

is that the molecules of the two liquids accommodate 
themselves to each other in such a manner as to reduce 
the pores, and thus diminish the volume of the mix
ture. 

COHESION. 
A pretty illustration of cohesion-the force which 

holds the molecules of matter together-is shown in 
Fig. 5. In the bottom of a suitable vessel is placed a 
few drops of olive oil, and into the vessel is carefully 

Fig. 3. 
Represcnting Volume of Un

mixed Alcohol and Water. 

Fig. 4. 
Reduction of Volume of Alcohol 

and Water Mixture. 

poured a mixture of alcohol and water having the same 
specific gravity as the oil. The oil will be detached 
from the bottom of the ve�sel, and will in consequence 
of the cohesion of its particles assume a spherical form. 
Auother method of performing this experiment is to in
troduce the oil into the center of the body of dilute 
alcohol by means of a pipette. By careful manipula
tion a large globule of oil may be introduced in this 
way. Cohesion tends to cause liquids to assume a 

Fig. 5. 
Oil Globule S uspended 

in Equilibrium. 

Fig.6. 
Vial of Four Liquids_ 

spheroidal form, but in the case of liquids in large 
masses gravity causes them to assume the form of the 
vessel in which they are contained. The tendency of 
liquids to assume a spheroidal form is seen in the rain 
and dew drops, in liquids dropped from hottles, also in 
liquids thrown in drops on surfaces which they do not 
moisten. Water spattered uIlon a surface covered with 
lycopodium is an example of this. 

SPECIFIC GRAVITY. 

rest the liquids quickly arrange themselves in their 
original order. 

The egg experiment, shown in Figs. 7, 8, and 9, 

although without novelty, is interesting on account of 
its simplicity and effectiveness. Two pint tumblers, or 
similar vessels; are necessary for this experiment. Half 
fill one with water cand the other with strong brine. 
Into the water drop an egg. It goes to the bottom 
(Fig. 7). An egg dropped into the brine floats (Fig. 8) 
By carefully pouring the brine through a long funnel 
or through a funnel with an attached tube, which will 
reach to the bottom of the tumbler containing the pure 
water, the water and the egg will be lifted and the egg 
will float in equilibrium at the middle of the tumbler. 

The tirst experiment shows that the egg is a little 
more dense than pure water, the second that brine is 
more dense than the egg, and the third that the egg 
can be supported in eq uilibrium between two liq uids of 
different densities. 

. .. � .. 

Precautions in Ba'hlng. \\ 
The bathing season, though not yet advanced, has 

already been marked by the levy of that fatal tribute 
which year by year is exacted of the ignorant and the 
indiscreet. The recent death by drowning of a young 
man in the public baths at Poplar suggests one came 
of accident which is too apt to be overlooked. The de
�eased had entered the water soon after partaking of a 
hearty meal, and the fatal result was attributed to 
cerebral congestion due to sudden immersion at such a 
time. What may have been the particular appear
anceK observed after death in this case we have no 
means of judging, but it lllay be well to consider 
shortly some reasons why the practice of bathing soon 
after meals is justly condemned. Effusion of blood in 
or upon the brain, when it occurs in such cases as that 
already referred to, is probably not a primary cause of 
mischief, but rather a consequence founded on other 
circulatory and nervous disturbances. It is an evi
dence of eclampsia, and the physiological basis upon 
which this is founded consists in that inward d iversion 
of blood toward the alimentary tract which charac
terizes normal digestion, the other tissues, notably the 
brain, being at the same time proportionally anremic, 
and the action of heart and lungs impeded by a dis
tended stomach. A natural result of cold immersion 
at this stage is to encourage or induce a tendency to 
syncope, to concentrate surface blood still more about 
the central organs, including the heart, which espe
cially, if at all unequal to its duties, labors ineffectually 
to readjust the blood pressnre, and finally succumbs 
with lungs and venous system engorged by passive con
gestion. It is as if an enemy occupied the outworks of 
a fortress left for a time unguarded, and forth with par
alyzed the resistance of the citadel. It is best, therefore, 
to wait for at least an hour and a half or two hours after 
a good meal before bathing. Another danger to be 
avoided is that of cramp. This is particularly apt to 
occur after severe exercise or loug immersion. The 
effect of cold being to prolong the contraction, while 
exhaustion lowers both the power and the elastic recoil 
of muscle, i' is evident that we have in a combination 
of these forces all that is required for the production of 
this dangerous condition. The obvious warning im
plied in these remarks requires no further admonition 
to impress the fact that the bather in cold water must 
btl economical of time and free from any appreciable 
signs of muscular exhaustion.-Lancet. 

......... 

The British Association Meeting. 

The general arrangements for the Bath meeting of 
the British Association have now been made. The first 
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Egg in Fresh Water. 
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and deliver an address. On Thursday evening, Sep
tember 6, at 8 P. M., there will be a soiree; on Friday 
evening, September 7, at 8:30 P. M., a discourse on 
"The Electrical Transmission of Power," by Professor 
W. E. Ayrton ; on Monday evening, 'September 10, at 
8:30 P. M., a discourse on " The Foundation Stones of 
the Earth's Crust, " by Professor T. G. Bonney; on Tues
day evening, September 11, at 8 P. M., a soiree; on 

Wednesday evening, September 12, the concluding 
general meeting will be held at 2:30 P. M. Excursions 
to places of interest in the neighborhood of Bath will 
be made on the afternoon of Saturday, September 8, 
and on Thursday, September 13 . 

.. ..... 

Machinery in Mexico. 

Great Britain supplies about 50 per cent of the total 
imports of machin3ry at Vera Cruz, and the United 
States 30 per cent, a large portion of the latter being 
light machinery, such as sewing machines. Of the 
metal goods imported, France and Germany furnish 
each about 30 per cent, while Great Britain only sup

a convenient receptacle for the liquids. In the bottom plies 18 per cent, and the United States 15 per cent. 
of the tube is placed mercury. The second liquid in The British Consul at Vera Cruz states that this is 
order is a saturated solution of carbonate of potash. due to the efforts of the French and German repre· 
The third is alcohol, colored with a little aniline red to sentatives, and not to the dearness of British goods. 
mark the division of the liquids more clearly. The 

I 
A large portion of the American metal goods imported 

fourth is kerosene oil. When these liquids are shaken consists of" notions," ingenious trifles which are chiefly 
up they mix mechanically, but when the tube is at machine-made, and therefore cheap. 
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Ititutifit �tutricau. 
1lI18cellaneouII Note.. poisonous salt. Zinc is a metal which is easily attacked 

Admiral Lord Alcester, in a recent speech in London, by the weakest acids, and no article of food or drink 
made some remarks concerning the British ship builders should ever be allowed to come in contact with it. 
and gun makers which have occasioned much dissatis-

I 
--

faction. He asserted that the British navy was much We have seen a specimen of a new campaign torch 
behind its neighbors in the quality of its cruisers and I which promises to become quite popular. It is made 
in the number of its modern guns. He said that two from a combined composition of inflammable matter, 
of the latest additions to the French navy (the Tage and when lighted, burns dry; that is to say, it is free 
and the Cecille) were the most dangerous vessels to an from grease, does not run, and gives off no bad odor. 
enemy's commerce that had ever been launched, and It may be stuck on the end of a handle or pole, can 
that the French were building three more. be carried in the pocket, and is always ready for use. 

The fitting up of coast defense guns with devices for 
finding positions is now being agitated in England. 
The cost is estimated to be about $250 a gun. By 
means of this invention, an officer 10cateP in any 
prominent position is able by electrical wires to strike 
a ship which may be invisible from the battery itself, 
Major Watkin's" position finder" has been adopted 
by the British government, and he has received an 
award of $125,000 for the invention, and is also to be 
paid a royalty of $5,000 a year for the next ten years. 

A valued correspondent, who has lately returned from 
Australia, states that the rich mines recently noticed in 
the SCIENTIFIC AMERICAN have not proved to be so 
remunerative as expected. Great difficulty is experi
enced in separating the gold. It is hard to flux so much 
silica as the are contains. The shares in some of the 
best of these mines have greatly depreciated in value, 
and many of those who engaged in the mining opera 
tions have been disappointed. 

A joint resolution has passed the Senate in favor of 
allowing lIfr. Stillson Hutchins to erect, at his own ex
pense, in the city of Washington, a colossal statue of 
Benjamin Franklin, in white marble, with a pedestal 
of Massachusetts granite. It is to be placed at the in· 
tersection of Pennsylvania Avenue, 10th and D Streets, 
N.W. 

Mr. A. G. Fisher, of New Haven, Conn., proposes to 
build a cinder path f!'Om New York to New Haven, for 

It yields a large flame. It burns 30 minutes, and three 
of them (with the stick) form an outfit suitable for any 
political procession. They are made by J. A. Heckman, 
of this city. 

At the recent commencement of Stevens Institute of 
Technology, Hoboken, N. J., it was announced by Mr. 
S. B. Dod, president of the board of trustees, that he 
had received from President Henry Morton $10,000 as 
the first installment toward the endowment of the chair 
of engineering practice recently created, and DOW oc
cupied by Mr. Coleman Sellers, of Philadelphia. Presi
dent Morton has been the chief of the establishment 
ever since its opening, and to the zeal and exalted 
!J.bility of his management the success of the Institute 
is eminently due. His personal labors for the advance
ment of the institution have been most assiduous, while 
his pecuniary contributions have been numerous and 
generous. We believe he has endowed several other 
important chairs, having contributed altogether some
where about $50,000. No man stands higher in the rank 
of prominent educationists than Henry Morton. No 
institution of learning enjoys a better reputation for 
excellence and thoroughness than Stevens Institute. 

An important decision was lately made in the United 
States Court at Indianapolis, by Judge Gresham, in 
the case of Charles F. Brush vs. John Owens and others. 
It was claimed by the patentees that the patent 
covered the use of the electro-magnet, but the judge 
held the patent to be limited only to solenoids. 

the benefit of bicycle riders. It is to be 3 feet in width, Dr., Donald C. Hood has collected many facts relat
and laid at the side of the present road; to be built, ing to the use of salicylic acid for rheumatism. Of 728 

however, only where the existing roads are not good .. patients treated with salicylates, 523 were relieved of 
The path will be about 70 miles in length, and the their pains within seven days; whereas, of 612 patients 
average cost of building is estimated at $75 per mile, or treated by other methods, only 140 were relieved within 
a total of $5,250. A little over ten per cent of the the same time. 
amount has already been subscribed. The various 
bicycle clubs are expected to assist the enterprise. 

A great bicycle race recently took place from the 
Hotel Leland, Chicago, to Pullman, Ill., a distance of 
about 18 miles. There were 86 entries, and 71 contest
ants took the start. Arthur Lunsden, who rode a 
Columbia 51 inch roadster, was the winner in 54 min
utes 47 seconds. He is only 19 years of age and com
paratively a new rider. 53 men rode to the finish. 

Dr. Neud5rfer, of Vienna, has found in a substance 
called" creoline" a valuable antiseptic. It is a sort of 
tar obtained from bituminous coal by dry distillation. 
It is closely related to creosote, carbolic acid, resorcine, 
and hydrochinon. This substance has been found 
highly advantageous in preventing the spread of ery· 
sipelas, the pains of which it also reduces, and it effects 
an early cure. By its use, the subcutaneous injections 
of carbolic acid are not required. He has also used 
creoline for the treatment of ordinary flesh wounds, 
and for the removal of tumors. A gauze is pl'epared 
which is dipped in a solution of creoline. The doctor 
considers it the most trustworthy, convenient, and 
harmless, as well as the cheapest of antiseptic prepara
tions. 

Coal has been recommended as an earth connection 
for lightning rods. but Mr. J. E. Smith has ascertained 
by actual test with galvanometer that much depends 
upon the kind of coal that is selected. Out of eight or 
ten pieces of bituminous coal ouly one was found to be 
a fair conductor. Anthracite coal proved to be of no 
value as a conductor ; but. coke, especially the grayish 
kind, such as is made in coking ovens, was found to be 
an excellent conductor. Charcoal, on the whole, was 
found to be lacking in conductivity, although some 
specimens proved to be fair conductors. 

Machines for registering the amount of cash received 
are among the new appurtenances of well regulated 
retail establishments in this city. The operator presses 
a key, which turns the register, counts and records the 
amount paid into the money drawer. When the day's 
work is done, the machine shows the total amount of 
cash recei ved, and the cash in the drawer should corre
spond with the figures on the register. It is said to be 
a very convenient and valuable machine. 

A physician thinks that a law should be made to 
prohibit the use of galvanized iron lemonade squeezers. 
He says that every time a lemon is squeezed in one of 
these machines the acid of the lemon, coming in con
tact with the zinc, dissolves the same and forms a 

The use oftilacchariDe as a substitute for sugar is not 
considered: safe from a m�dical point of view. Dr. 

Worms, in a communication to the French Academy of 
Medicine, states that of several patients who made use 
of saccharine by his advice, all but one were soon com
pelled to give it up on account of the occurrence of 
dyspeptic symptoms, nausea, loss of appetite, etc. It 
is usually not until after the substance has been taken 
for from ten to fifteen days that it manifests its evil in
fluence. It then appears to accumulate in the system. 

One of the pipes of the Standard Oil Company, that 
brings oil from the petroleum regions of Pennsylvania 
to New York, a distance of 400 miles, recently burst in 
Vernon township, Sussex County, N. J. Before the 
mischief was discovered the soil in the vicinity of the 
broken pipe became saturated and poisoned with crude 
oil, and ruined for the present. A largequantity of oil 
flowed into the neighboring streams, and the fishes 
died by thousands. It is said the farmers will bring 
suits for damages against the Standard Oil Company, 
for injuries sustained by this oil flood. 

Mr. A. W. Van Dorston estimates there are 1,000,000 

cars in the United States, the couplers of which must 
be changed if the standard of the Master Car Builders' 
Association is generally adopted. He figures the cost at 
$28.50 a car, which would make the entire expense of 
the change $28,500,000. Supposing the present coup
lers-which must be displaced-to have cost $15 per 
car, or $15,000,000 for the entire equipment, and that 
the destruction of cars and car truclts, the wrecks from 
broken links. the loss of pins and links, the death rate 
from the free slack and going between the cars to 
place and replace the links, costs annually $17,000,000 
more, or $32,000,000 in all, still he thinks the automatic 
coupler must be regarded as decidedly the cheapest. 

The building of the Edison Electric Illuminating 
Company in Boston, Mass., was lately destroyed by 
fire, although it was supposed to be fire proof. It was 
built of brick and iron, but unfortunat.ely, they laid 
down wooden floors and sheathed the walls and ceilings 
with varnished wood. When the fire broke out, the 
wood produced such a tremendous heat as to warp the 
iron beams and quickly caused the destruction of the 
building. Every dynamo in the station was destroyed 
-the engines and boilers, however, were not injured. 
New dynamos were telegraphed for at once, and on the 
Monday night succeeding the fire-which took place on 
Saturday night-the establisbmentwlts again in opera
tion, and the Edison lights throughout the city were 
working as usual. The conflagration was caused by 
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the overheating of one of the equalizers, by having 
more current pass through it than it was designed to 
carry. The fire was thus communicated to the adjoin
ing woodwork. 

--

On the Lehigh Valley Railroad, at Glen Onaka, Pa., 
there is a switch connection consisting of a gas pipe 
which extends 1,255 feet from the point where it is 
operated. 

In Oakland, Cal., and other places, compressed air is 
now successfully used for operating switches having an 
interlocking apparatus. The system is, in fact, very 
extensively used on several of our principal railways. 
It takes up less space than mechanical locking ma
chinery, and the labor of working it is very light. The 
ground connections can be buried out of the way, 
and can be led out from the tower in any way most 
convenient. 

"Emmensite" is the name of a new explosive dis
covered by Dr. Stephen M. Emmens, which has lately 
been tried with much success. The doctor claims that 
by the use of one of his cartridges and a gun 40 feet long 
he can throw a projectile to a distance of 27 miles. We 
should like to see him do it. At a recent trial with a 
rifle at 100 yards, a ball fired by a cartridge containing 
70 grains of powder penetrated three planks of pine 
wood 1U inches thick; while a charge of 15 grains of 
emmensite drove the bullets through fi va of these 
planks. A shell weighing 66% pounds was thrown by 
a half ounce of em men site twice as high into the air as 
by the same quantity of dynamite or one and one-half 
ounces of gunpowder. Various other experiments were 
made, all showing the superior power of the new ex
plosive. 

The bill now before the House of Representatives, for 
the establishment of a Court of Patent Appeals, is very 
favorably regarded by several of the members of the 
Supreme Court of the United States, also by the Com
missioner of Patents, and others. One object of the 
new court is to relieve the Supreme Court from much 
of the labor now invol ved in the decision of patent 
cases. The new court is to consist of a chief judge and 
four associate judges, who are to have a salary of $8,000 
each. The court is also to appoint a clerk and 
marshal, with various deputies ; also a reporter, who 
is to cause the decisions of the court to be. printed, at an 
expense not exceeding $4 per volume. The court is to 
hold one term annually. 

This Court of Patent Appeals is to have appellate 
jurisdiction from the courts of the United States hav
ing original jurisdiction of cases touching patents, 
copyrights, trade marks and labels; also from the 
Commissioner of Patents touching the patentability of 
invention, priority of invention among several claim
ants for patents upon the same invention, and in all 
cases of reissue; also in the registration of trade marks 
and labels, and the rights of conflicting claimants 
therefor. All such cases formerly appealable to the 
Supreme Court are to be heard on appeal to the Court 
of Patent Appeals. All cases touching patents. trade 
marks, copyrights, or labels now pending before the 
Supreme Court are to be transferred to the Court of 
Patent Appeals. 

...... 

Death by Electricity. 

Dr. Richardson writes on this subject in the .Ascle

piad as follows: "In some researches on the applica
tion of the electric discharge for the painless extinction 
of the lives of animals to be used as food, the details of 
which I recorded in the Medical Times a nd Gazette for 
the year 1869, this mode of death was anything but 
certain in its effects. Sheep stricken apparently into 
instant and irrevocable death by electricity, after a 
few minutes showed signs of life, and if they had not 
been dispatched in the ordinary way by the knife 
would have been restored to consciousness. The same 
fact has been observed in attempts to kill dogs by the 
electric shock, and I once published an instance in 
which a large dog, struck into perfect unconsciousness 
by the stroke from a powerful battery, was submitted 
to a surgical operation while lying, to all appearances. 
dead, and was yet so little affected as to make an easy 
and sound recovery. It need not be inferred from such 
facts as these that the electric shock will not kill at 
one discharge-in most cases it will-but, exception· 
ally, instead of killing outright it will simply stun, 
and may induce the semblance of death instead of 
the real event. It will be only common humanity, 
therefore, for the authorities of �ew York, when they 
begin to give the coup de grace by the electric shock, 
to su pplement the process by a post mortem examina
tion of the victims, so that the act may not be crowned 
by burying the victims alive." 

'4 , •• � 
THE Springfield, Mass., Good Housekeeping offers 

twent.y-five dollars for the best buffalo bug extin
guisher, twenty-five dollars for the best bed bug fin· 
isher, twenty-five dollars for the best moth eradicator, 
and twenty-five dollars for the best fly and flea ex
terminator. 
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